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(57) ABSTRACT

The mvention relates to an end piece (11) of a windshield
wiper comprising at least one spring strip (5) and a wiper
blade (1). The end piece (11) has a first part (12) and a
second part (13). The first part (12) includes a recess for
accommodating the spring strip (8), a cavity for accommo-
dating the wiper blade (1), and a hole (28) that 1s 1n
communication with the recess and the cavity. The second
part (13) includes a locking means for blocking the end piece
(11) relative to the wiper, said locking means extending
inside the hole (28). The first pan (12) and the second part
(13) are connected to each other by a removable attachment
means (14). The end piece 1s for use 1 motor vehicles.

18 Claims, 7 Drawing Sheets
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1
END FITTING FOR A WIPER

The field of the present invention 1s that of equipment for
wiping windows, in particular of a motor vehicle.

Motor vehicles are commonly equipped with windshield
wiper systems for cleaning and/or washing the windshield
and avoiding disruption to the driver’s view of his surround-
ings. These windshield wipers are conventionally driven by
an arm that carries out an angular to-and-iro movement and
has elongate wipers which themselves carry squeegee blades
made of a resilient material. These blades rub against the
windshield and evacuate the water by removing it from the
driver’s field of view. The wipers are produced 1n the form
either, 1n a conventional version, of articulated brackets
which hold the squeegee blade at a number of discrete
locations or, 1n a more recent version, known as the “flat
blade” version, of a semi-rigid assembly which holds the
squeegee blade along 1ts entire length. In both solutions, the
wiper 1s attached to the turning arm of the windshield wiper
by a connector.

Should the wiping quality deteriorate, 1t 1s then necessary
to renew the wiping means. There are two solutions: the first
consists 1 replacing the entire wiper with a new wiper while
the second solution consists 1n replacing the squeegee blade
while retaining the rest of the wiper.

The invention relates more particularly to this second
solution, which mvolves removing one end of the wiper 1n
order to access the squeegee blade.

In order to fasten the squeegee blade to the constituent
support of the wiper, the latter has an end fitting which 1s
mounted at one end of this support and comprises means for
securing 1t with respect to the support.

Furthermore, windshield wipers are also equipped with
devices for feeding a windshield washer liquid which 1s fed
from a tank located on the vehicle and which 1s sprayed 1n
the direction of the windshield by nozzles located either
around the windshield or on the windshield wiper itself for
improved distribution of the liquid.

The drawback of this second situation, when only the
squeegee blade 1s replaced, 1s that the device for feeding
liquid 1s open and thus causes a leak. Furthermore, opening
the device for feeding liguid during the phase of replacing
the blade produces a risk of 1mpur1tles entering the device.
Such a situation 1s problematic since these 1mpur1tles block
the nozzles, thereby considerably impairing the efliciency of
washing the windshield.

Another drawback of such a situation lies in the dithculty
of replacing such a squeegee blade. Specifically, it 1s appro-
priate to provide a solution which i1s as ergonomic as
possible for replacing the blade. It will thus be appreciated
that the presence of a liquid 1n the handling area complicates
the replacement of the blade and the satisfactory refitting
thereol. Furthermore, the residual pressure inside the device
for feeding liquid can cause liquid to be projected onto the
user, it being desirable to avoid this. Furthermore, it 1s
appropriate to make it easier to release and immobilize the
squeegee blade with respect to the rest of the wiper.

The object of the present imnvention 1s thus to solve the
above-described drawbacks mainly by proposing an end
fitting consisting of two distinct parts that are connected
together 1n a removable manner, where the blade 1s removed
and refitted 1n a simple and ergonomic manner without 1t
being necessary to open the line or lines of windshield
washer liquid that are present on the wiper.

The subject of the invention 1s thus an end fitting of a
wiper having at least one vertebra and a wiper blade, the end
fitting comprising a primary part and a secondary part, the
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primary part comprising a housing that 1s able to receive the
vertebra and a recess that 1s able to receive the wiper blade,
said primary part also comprising a hole which opens 1nto
the housing and into the recess, said secondary part com-
prising a locking means that 1s able to immobilize the end
fitting with respect to the wiper, said locking means extend-
ing into the hole, the primary part and the secondary part
being connected by a removable fastening means.

The primary part and the secondary part are two distinct
components which are jomned together by the fastening
means, the latter being removable 1n that the connection or
the separation of the secondary part to or from the primary
part can be carried out a number of times without the end
fitting being destroyed.

According to a first feature of the invention, the housing
and the recess are distinct.

According to a second feature of the invention, the
primary part 1s formed by a body through which the hole
passes and at the periphery of which the fastening means 1s
formed. It will be understood here that the removable

fasteming means 1s installed laterally with respect to the
body.

According to another feature of the ivention, the body
has an upper face delimiting the housing, an intermediate
wall which delimits both the housing and the recess, and
wherein the hole 1s made in the upper face and in the
intermediate wall.

According to a further feature of the invention, the
secondary part covers the primary part when the wiper 1s
placed 1n a horizontal plane.

According to yet another feature of the invention, the
fastening means 1s produced by cooperating shapes between
the primary part and the secondary part.

In such a situation, the fastening means comprises at least
one constituent male cylindrical portion of the primary part
and a female cylindrical portion formed on the secondary
part.

According to one exemplary embodiment, the male cylin-
drical portion 1s formed by a tube having a peripheral wall
which extends peripherally through 360°, while the female
cylindrical portion 1s formed by a circular arc which extends
peripherally between 181° and 270°. It will be understood
that the circular arc i1s hollow, this hollow portion having
dimensions adapted to the dimensions of the tube.

Advantageously, the locking means 1s arranged with
respect to the primary part so as to prevent a movement in
translation between the latter and the vertebra.

Advantageously again, the locking means i1s arranged
with respect to the primary part so as to prevent a movement
in translation between the latter and the blade.

According to one exemplary embodiment, the locking
means 1s produced in one piece with the secondary part and
forms a protuberance which extends into an internal volume
of the secondary part, said volume being delimited by a
constituent wall of the secondary part. Such a wall originates
on the locking means and extends between two circular arcs.

The protuberance has an H- or U-shaped section.

According to a first feature of the invention, a free end of
the protuberance comprises at least one tooth that 1s able to
deform the blade. More specifically, the free end of the
protuberance comprises a plurality of teeth which are for
example aligned with one another.

According to a second feature of the invention, the end
fitting according to the invention comprises a blocking
means that 1s able to plug a constituent liquid channeling
device of the wiper.
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The 1invention also covers a wiper comprising at least one
vertebra, a wiper blade and an end fitting according to any
one ol the features described hereinabove.

Such a wiper may also comprise at least one liquid
channeling device.

A first advantage according to the invention lies in the fact
that 1t 1s particularly simple to replace the blade since a
single operation suflices to free or immobilize the squeegee
blade with respect to the rest of the wiper. Such an operation
does not require that a button be pressed beforehand, or the
extraction of an intermediate part, for example.

Another advantage lies 1n the fact that the secondary part,
which connects the blade to the primary part, can be
extracted without the presence of liquid that i1s liable to
complicate this extraction. Furthermore, the blade 1s
replaced 1n a dry environment, thereby avoiding any pro-
jection of liquid onto the user when the blade 1s fitted and
removed.

Since the primary part remains on the wiper, the device
for feeding windshield washer liquid 1s not open, this
consequently preventing the mtroduction of impurities into
the lines.

Further features, details and advantages of the invention
will become more clearly apparent from reading the descrip-
tion given hereinbelow by way of illustration and with
reference to the drawings, 1n which:

FIG. 1 1s a perspective view of a first variant of an end
fitting according to the invention installed at the end of a
wiper,

FI1G. 2 1s a perspective view of the wiper blade used in the
first variant of the invention,

FIG. 3 1s a perspective view ol the wiper vertebra used in
the first variant of the invention,

FIG. 4 15 a side view of the wiper on which the primary
part of the end fitting according to the first varniant of the
invention 1s mounted,

FIG. 5 1s a perspective view which shows 1n detail the
primary part according to the first variant of the ivention,

FIG. 6 1s a top view of the primary part illustrated 1n FIG.
S,

FIG. 7 1s a perspective top view of the secondary part used
in the first variant of the end fitting according to the
imnvention,

FIG. 8 1s a perspective bottom view of the secondary part
used 1n the first varnant of the end fitting according to the
invention,

FIG. 9 15 a side view of the secondary part illustrated in
FIGS. 7 and 8,

FIG. 10 1s a cross-sectional view of the end f{itting
according to the first variant as installed on a wiper,

FIG. 11 1s a longitudinal sectional view of the end {fitting
according to the first variant as installed on a wiper,

FIG. 12 1s a perspective view of a second embodiment of
the wiper vertebra used 1n a second variant of the invention,

FIG. 13 1s a perspective bottom view of the secondary part
used 1n the second variant of the end fitting according to the
imnvention,

FIG. 14 1s a cross-sectional view of the end f{fitting
according to the second variant as installed on a wiper,

FIG. 15 15 a perspective view of the wiper blade used in
a third variant of the end fitting according to the imnvention,

FI1G. 16 1s a perspective bottom view of the secondary part
used 1n the third variant of the end fitting according to the
invention,

FIG. 17 1s a cross-sectional view of the end f{itting
according to the third variant as installed on a wiper,
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FIG. 18 1s a perspective bottom view of the secondary part
used 1n a fourth variant of the end fitting according to the
imnvention,
FIG. 19 1s a longitudinal sectional view of the end fitting,
according to the fourth vaniant as installed on a wiper.
It should be noted that the figures disclose the imnvention
in a detailed manner so as to implement the mvention, and
said figures may of course serve to define the mnvention more
clearly, where necessary.
FIG. 1 shows 1n a partial manner a wiper with which a
wiper system mounted on a motor vehicle 1s provided. This
wiper 1s installed on the front windshield but it may also be
mounted on the rear window of the vehicle.
The wiper comprises a wiper blade 1, also known as a
squeegee blade, consisting of an area 2 for rubbing against
the window and a heel 3 which ensures the mechanical
connection to a constituent support of the wiper. This wiper
blade 1 extends lengthwise along a longitudinal axis 4.
The wiper furthermore comprises a vertebra 5§ which
forms a stiflening device of the wiper. By way of example,
this 1s a single metal strip which extends along the longi-
tudinal axis 4, thus defining 1ts length, and which has at rest
a convex curvature with respect to the windshield. This strip
has a predetermined flexibility, which, by deforming when
the wiper 1s pressed against the windshield, brings about a
force distributed along the length of the wiper blade 1.
The blade 1 and the vertebra 5 are held by the support 6
which thus forms a longitudinal supporting frame covering
and retaining the vertebra 5 and the wiper blade 1.
The wiper blade 1s provided with a liquid channeling
device 7 which 1s secured to the support 6, for example by
clip-fastening, adhesive bonding or more generally by coop-
erating shapes. The liquid channeling device 7 may also be
produced in one piece with the support 6, as 1s the case in
FIG. 1. The liquid channeling device 7 1s 1n particular 1n the
form of at least two ducts 8 and 9 which extend longitudi-
nally along the wiper along an axis which i1s for example
parallel to the longitudinal axis 4, and on either side of the
wiper blade 1. More specifically, these ducts 8 and 9 are
located on the sides of the support 6 and in the continuation
of the plane 1n which the support 6 extends. This liquid
channeling device 7 1s manufactured from a flexible mate-
rial, for example a rubber or an elastomer.
The liquid channeling device 7 may be formed jointly
with an air deflector 10, the function of which 1s to increase
the bearing force of the wiper on the windshield, to the
benellt of the acrodynamic effect of the air. In this exemplary
embodiment, the air deflector 10 and the liquid channeling
device 7, 1n particular the two ducts 8 and 9, are molded
from one and the same flexible material, such as a rubber or
an elastomer. The air deflector 10 and the liquid channeling
device 7 thus form a single part.
At the end of the wiper there 1s 1nstalled an end fitting 11.
In a general manner, this end fiting 11 carries out a
multiplicity of functions:
it blocks the liquid channeling device 7 of the wiper,
it allows the wiper blade 1 and the vertebra 5 to be fitted
on and removed from the support 6,

it secures the wiper blade 1 and the vertebra 5 with respect
to the support 6. Securing should be understood here as
meaning a means for blocking the translation of the
wiper blade 1 with respect to the support 6. Thus, once
the end fitting 11 1s 1in place, any movement 1n trans-
lation of the wiper blade 1 1s prevented, thereby guar-
anteeing perfect fastening of the latter with respect to
the rest of the wiper.
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The end fitting 11 comprises a primary part 12 and a
secondary part 13 which are mechamcally connected
together by a removable fastening, or securing, means 14.
The secondary part 13 has a section generally complemen-
tary to the section of the support 6, of the channeling device
7 and of the deflector 10. Thus, these three components pass
into an mternal volume 15 made 1n the secondary part 13, the
latter comprising a peripheral wall 38 which follows the
profile of the elements cited heremabove.

The primary part 12 has a function of retaining the wiper
blade 1, a function of retaining the vertebra 5 and a function
of blocking the liquid channeling device 7, while the sec-
ondary part ensures that these components are locked, that
1s to say that the wiper blade 1 and the vertebra 5 are
positioned correctly with respect to the end fitting 11 along
the longitudinal axis 4.

FIG. 2 shows a specific feature of the wiper blade 1 with
respect to the first varnant embodiment of the end fitting 11.
The heel 3 1s delimited by an upper wall 16 and 1t can be
seen that this upper wall has a cutout 17 which extends over
the entire width of the heel 3 and along a predetermined
length. Such a cutout 17 engages with a constituent locking
means of the end fitting 1. The cutout 17 forms lateral edges
18 and 19 against which the locking means butts, thereby
preventing any movement 1n translation between the end

fitting 11 and the wiper blade 1.

FIG. 3 1llustrates the end of the vertebra 5 as used in the
context of the first variant embodiment of the end fitting 11.
This end of the vertebra comprises an orifice 20 passing
through the vertebra 5 from one side to the other. Such an
orifice 20 1s produced at the center of the vertebra 35 along
a transverse axis perpendicular to the longitudinal axis 4.

FIG. 4 shows the primary part 12, the vertebra 5 and the
wiper blade 1 1n a side view at the end of the wiper. The
primary part 12 comprises a housing 21 that 1s able to
receive the vertebra 5 and a recess 22 that 1s able to receive
the wiper blade 1.

The housing 21 1s formed 1n a constituent body 23 of the
primary part 12. This housing 21 corresponds to a rectan-
gular removal of material which extends along the longitu-
dinal axis 4. The shape of this housing 21 1s complementary
to a cross section of the vertebra 5. This housing 21 1s thus
delimited on one side by an upper constituent face 24 of the
body 23, and on the other side by an intermediate wall 25.
Laterally, this housing 21 1s bordered by two flanks having
the references 26 and 27.

The recess 22 receives the heel 3 of the wiper blade 1.
This recess 22 extends longitudinally 1n the body 23, oppo-
site the housing 21 with respect to the intermediate wall 25.
It will be understood that the latter delimaits both the housing
21 and the recess 22. The body also comprises a cutout
which 1s aligned with the recess 22 and which opens the
latter toward the surroundings of the primary part 12. Such
a cutout, which has a smaller width than the width of the
recess 22, measured along the transverse axis perpendicular
to the longitudinal axis 4, enables the passage of a portion
of the heel 3. This cutout 1s bordered by a first edge surface
29 and a second edge surface 30.

FIGS. 5 and 6 show the primary part 12. The latter
comprises a hole 28 which opens 1nto the housing 21 and
into the recess 22. In practice, the hole 28 passes through the
intermediate wall 235 and thus connects the volume delimited
by the housing 21 and the volume delimited by the recess 22.
Outside this hole 28, which extends 1n an axis orthogonal to
a plane which passes through the upper face 24, the housing
21 1s distinct, that 1s to say separate, from the recess 22.
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The area of this hole 28 produced 1n the upper face 24 and
in the intermediate wall 25 1s equivalent to the section of the
locking means which will be described 1n FIGS. 8 to 11.

FIGS. 5 and 6 also show the constitution of the removable
fasteming means 14, which makes 1t possible to mechani-
cally connect the secondary part 13 to the primary part 12.

In the primary part 12, the removable fastening means 14
comprises a male cylindrical portion 31 which extends, 1n
particular, 1n a direction which 1s mscribed 1n a plane parallel
to the plane of the upper face 24. More specifically, this
direction of the male cylindrical portion, which has the
reference 32, 1s parallel to the longitudinal axis 4.

According to one exemplary embodiment, the male cylin-
drical portion 31 has a circular section. In other words, the
male cylindrical portion 31 1s formed by a solid or hollow
tube having a peripheral wall which extends peripherally
through 360° around the direction 32 when the latter 1s
placed 1n the center of the tube.

The male cylindrical portion 31 1s located at the periphery
of the body 23. This male cylindrical portion 31 1s formed
laterally with respect to the housing 21, that 1s to say on the
side of the body 23 and 1n the continuation of the housing 21
in a plane parallel to the plane of the upper face 24.

The male cylindrical portion 31 1s connected to the body
23 by two arms, respectively having the references 33 and
34, that are formed at each end of the body 23, along the
longitudinal axis 4. Such a disposition makes 1t possible to
form an aperture 35 between the body 23 and the male
cylindrical portion 31, such an aperture 35 making it pos-
sible to receive the fastening means produced on the sec-
ondary part, as will be detailed hereinbelow.

An exemplary embodiment of a blocking means 36 1is
shown in these figures. This blocking means 36 has the
function of plugging or closing the fluid channeling device
7 of the wiper. To do this, the primary part 12 comprises at
least one stud 37 arranged so as to face the duct 8 or 9. This
stud 1s a tubular protuberance which extends along an axis
parallel to the longitudinal axis 4 and coincident with an axis
along which the duct in question extends. The outside
diameter of this stud 37 1s slightly greater than the inside
diameter of the respective duct. Since the constituent mate-
rial of the ducts 1s flexible, the latter deform 1n order to fit
over the stud 37 and thus to be liquid-tight. It will finally be
noted that the free end of the stud 37 has a bevel which
makes 1t easier to introduce the stud into the duct.

The blocking means 36 may have other embodiments as
long as 1t seals the liquid channeling device 7 at the ends of
the wiper. By way of example, the blocking device may be
formed by planar abutment of the end of the ducts 8 or 9
directly against a flank of the body 23.

The above description of the primary part mentions
teatures on a first side of the primary part, but 1t goes without
saying that a second side, opposite the first side with respect
to the body 23, has identical features. In other words, the
primary part 12 1s divided 1in two by a plane of symmetry
which passes through the longitudinal axis 4, thereby mak-
ing 1t possible to produce a blocking means 36 which
comprises two studs 37 and a removable fastening means 14
which comprises two cylindrical portions 31, each separated
from the body 23 by an aperture 35.

FIGS. 7 to 9 show the secondary part 13 that 1s used 1n the
first variant of the end fitting 11. Such a secondary part 13
forms a cover which, when the wiper i1s placed 1n a hori-
zontal plane, covers the primary part. In other words, this
secondary part 13 1s placed above and in the continuation of
the primary part and has the peripheral wall 38 having a
shape corresponding to or complementary with the shape of
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the support 6, including the deflector 10. This peripheral
wall originates on each removable connecting means 14
formed on the secondary part 13. The peripheral wall 38
comprises an open end 39 into which the wiper support
extends when the end fitting 1s assembled thereon, and has
an end wall 40 opposite the open end 39. Such an organi-
zation delimits an internal volume 41. It will be noted that
the end wall 40 has a cutout which engages with the end of
the primary part.

The removable fastening means 14 1s produced by coop-
erating shapes formed both on the primary part and on the
secondary part.

As far as the secondary part 13 1s concerned, this remov-
able fastening means 14 comprises a female cylindrical
portion 42 which 1s for example 1n the form of a circular arc.
This female cylindrical portion 42 1s open along its length
and hollowed out 1n its center so as to allow the male
cylindrical portion 31 of the primary part 12 to be positioned
inside the female cylindrical portion 42 of the secondary part
13. This female cylindrical portion 42 1s formed by a hollow
tube having a central axis, having the reference 43, parallel
to the direction 32. The mside diameter of the cylindrical
portion 42 1s i1dentical, to within manufacturing tolerances,
to the outside diameter of the male cylindrical portion 31
tformed on the primary part.

The female cylindrical portion 42 1s open 1n that 1t has a
cutout, or trench, which extends parallel to the central axis
43. In other words, the female cylindrical portion 42 1is
formed by a circular arc which extends peripherally between
181° and 270°. Such a disposition gives the female cylin-
drical portion 42 flexibility so as to allow the introduction of
the male cylindrical portion 31 of the primary part 12, while
ensuring retention of the male cylindrical portion 31 by the
female cylindrical portion 42. Reliable but releasable fas-
tening 1s thus produced between the primary part and the
secondary part 13.

The locking means 44 can also be seen 1n FIGS. 8 and 9.
This locking means 44 has the function of immobilizing the
end fitting with respect to the wiper, 1n particular so as to
prevent any movements along the longitudinal axis 4,
known hereinbelow as movements 1n translation.

More specifically, the locking means 44 1s formed on the
secondary part 13 so as to prevent movements 1n translation
between the primary part and the vertebra of the wiper. The
squeegee blade 1s also immobilized by the locking means 44.

The locking means 44 1s produced 1n one piece with the
secondary part 13. In other words, the secondary part 13 and
the locking means 44 are produced 1n one and the same mold
and manufactured from one plastics material.

By way of example, the locking means 1s 1n the form of
a protuberance 45 which extends into the internal volume 41
of the secondary part 13, 1n particular in a direction perpen-
dicular to the plane of the upper face of the primary part.

Such a protuberance 45 has an H-shaped section when 1t
1s cut 1n the plane of the upper face. Reinforcing ribs 46 are
formed at the base of the protuberance, that 1s to say the
point at which 1t originates from the peripheral wall 38.

FIGS. 10 and 11 show the end fitting 11 and the wiper that
receives 1it.

In FIG. 10, the cross section 1s made 1n a plane orthogonal
to the longitudinal axis 4, while 1n FIG. 11, the cross section
1s made 1n a plane parallel to this longitudinal axis 4, these
two cross sections passing through the locking means 44.

The engagement between the male cylindrical portion 31
of the primary part 12 with the female cylindrical portion 42
protruding from the secondary part 13 is particularly visible.
It will thus be understood that the male cylindrical portion
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31 and the female cylindrical portion 42 have shapes formed
in the primary part and the secondary part, these shapes
producing the removable fastening means 14 by coopera-
tion. The aperture 35 made between the body 23 and the
male cylindrical portion 31 allows the circular arc of the
female cylindrical portion 42 to extend around the male
cylindrical portion 31 and thus to produce the removable
fastening between the primary part 12 and the secondary
part 13.

The slot in the female cylindrical portion 42 1s produced
in the lower quarter of this cylindrical portion, that 1s to say
the quarter opposite the peripheral wall 38 of the secondary
part 13.

The hole 28 formed in the primary part 1s also apparent
and 1t can be clearly seen that this hole starts in the region
of the upper face 24, continues through the housing 21
which receives the vertebra 5, passes through the interme-
diate wall 25 and ends in the recess 22, 1n which the wiper
blade 1 1s housed.

The locking means 44 1s installed 1n the hole 28 and
comes into contact with the orifice 20 produced in the
vertebra 5 and the cutout 17 produced 1n the wiper blade 1,
the free end of the locking means 44 coming into contact
with the heel 3 at the bottom of the cutout 17.

FIGS. 12 to 14 show a second variant of the end fitting 11
which uses the primary part 12 of the first variant and an
adapted secondary part 49. Reference should be made to the
above description 1n order to be acquainted with the pro-
duction of the primary part 12.

In this second varant of the end fitting 11, 1t can be seen
in FIG. 12 that the orifice 20 formed at the end of the
vertebra 5 1s open on a longitudinal side 50 of this vertebra
5. The position of this orifice 20 1s also modified since 1ts
depth, that 1s to say the edge 54 extends approximately 1n a
longitudinal axis of symmetry which divides the vertebra 5
into two equivalent parts. Such an arrangement 1s easier to
produce than the orifice 20 having a square perimeter of the
first variant embodiment. The wiper blade 1 also comprises
a cutout 17 produced 1n its heel 3.

FIG. 13 shows the internal volume 41. This secondary
part 49 differs from the secondary part 13 of the first variant
by way of the section of the locking means 44. Specifically,
the protuberance 45 has a U-shaped section. A base 51 of the
U extends in a plane parallel to the central axis 43 and two
arms 352 and 53 extend perpendicularly to the base 51.

In FIG. 14, the engagement between the locking means
44, the vertebra 5 and the wiper blade 1 can be seen. The
base 51 comes 1nto contact with the edge 54, the protuber-
ance 45 extending into the hole 28 as far as into the cutout

17 1n the blade 1.

FIGS. 15 to 17 show a third variant of the end fitting 11
which uses the primary part 12 of the first variant and a
modified secondary part 55. Reference should be made to
the above description in order to be acquainted with the
production of the primary part 12.

In this third variant of the end fitting 11, the vertebra 5 of
the second variant 1s used. By contrast, 1t will be seen i FIG.
15 that the heel 3 of the wiper blade 1 does not have a cutout.
In other words, an upper wall 56 of the heel 3 1s uniform, for
example smooth.

FIG. 16 shows the mternal volume 41 of the secondary
part 55. This secondary part 55 differs from the secondary
part 49 of the second variant by way of the section of the
locking means 44, 1ts length and the shape of 1ts free end.
Specifically, the protuberance 435 forming the locking means
44 has a rectangular section with an internal reinforcement.
Furthermore, the locking means 44 of this third varnant 1s
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arranged such that 1ts free end 37 1s 1n the housing 21 or 1n
the thickness of the intermediate wall 25. Thus, the protu-
berance 45 does not pass nto the recess 22.

The protuberance 45 also comprises a free end 37 from
which at least one tooth 58 originates.

In this exemplary embodiment, the tooth 38 has a conical
profile with an axis coincident with a constituent flank 59 of
the protuberance 45. It will be understood here that the axis
1s oflset. Alternatively, the tooth may have a conical shape
with a central axis.

According to this third variant embodiment, the wiper
blade 1 1s immobilized when the tooth 58 passes mto the
heel 3 of the wiper blade 1. The plastics material of this tooth
1s harder than the constituent material of the wiper blade 1
and the latter thus deforms under the pressure of the tooth
58.

Such a pressure occurs when the removable fastening
means 14 1s employed. Specifically, the force necessary for
the tooth 58 to enter the heel 3 results from the engagement
between the male cylindrical portion 31 of the primary part
12 with the female cylindrical portion 42 of the secondary
part 53.

As for the first and the second variant, the protuberance 45
prevents any movements in translation between the primary
part 12, the vertebra 5 and the wiper blade 1.

FIGS. 18 and 19 show a fourth varnant of the end fitting
11. As for the preceding variants, the primary part 12 of the
first variant 1s used 1dentically while a secondary part 60 1s
modified. Reference should be made to the above descrip-
tion 1 order to be acquainted with the production of the
primary part 12.

In this fourth variant of the end fitting 11, the vertebra 5
of the second varnant and the wiper blade 1 of the third
variant of the invention are used. In other words, the vertebra
5 has an orifice that 1s open at the side while the wiper blade
1 has a heel 3 with a uniform upper wall.

FIG. 18 shows the internal volume 41. This secondary
part 49 differs from the secondary part 13 of the first vanant
by way of the section of the locking means 44. Specifically,
the protuberance 45 has a U-shaped section. A base 51 of the
U extends 1n a plane parallel to the central axis 43 and two
arms 52 and 33 extend perpendicularly to the base 51. In
other words, the protuberance 45 of the fourth variant has a
structure similar to the one described with respect to the
second variant embodiment of the end fitting 11, apart from
its length. Specifically, the free end 57 extends into the
housing 21 or into the thickness of the intermediate wall 25.

By contrast, the free end 357 of the protuberance 45 has a
multiplicity of teeth 61, each of which having the shape of
an 1sosceles triangle. This multiplicity of teeth 61 1s pro-
duced 1n the continuation of the base 51 such that they are
aligned 1n a manner parallel with the longitudinal axis 4 of

the wiper blade 1.

In a manner similar to the third variant embodiment of the
end fitting 11, the wiper blade 1 1s immobilized when the
teeth 61 pass 1nto the heel 3 of the wiper blade 1. The plastic
material of these teeth 1s harder than the constituent material
of the wiper blade 1 and the latter thus deforms under the
pressure of the teeth 61.

Such a pressure occurs when the removable fastening
means 1s employed. Specifically, the force necessary for the
teeth 61 to enter the heel 3 results from the engagement
between the male cylindrical portion of the primary part 12
with the female cylindrical portion 42 of the secondary part
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A wiper blade 1 of a wiper comprising at least one end
fitting according to any one of the vanants described here-
inabove 1s replaced 1n the following way:

extraction of the secondary part from the primary part by

the secondary part being pulled 1n a direction perpen-
dicular to the plane which passes through the upper
face of the primary part,

removal, by a movement 1n translation, of the wiper blade

to be replaced, the primary part remaining secured to
the wiper,

insertion of a new wiper blade by a movement 1n trans-

lation, threading 1t into the recess in the primary part,
alignment of the wiper blade with one end of the primary
part,

mounting of the secondary part on the primary part by

means of clip-fastening implemented by the removable
fastening means.

The mvention claimed 1s:

1. An end fitting of a wiper, said wiper having at least one
vertebra and a wiper blade, the end fitting comprising:

a primary part and a secondary part, the primary part

comprising:

a housing that 1s able to receive the vertebra,

a recess that 1s able to receive the wiper blade, and

a hole which opens into the housing and into the recess,
said secondary part comprising a locking means that 1s

able to immobilize the end fitting with respect to the

WwIper,

the primary part and the secondary part being connected

by a removable fastening means,

wherein the vertebra comprises an orifice that passes

through the vertebra from one side to another side,
wherein the vertebra 1s a separate and independent con-
structional element from the wiper blade,

wherein the wiper blade 1s elongated in a longitudinal

direction and the end fitting covers a terminal longitu-

dinal end of the wiper blade,
wherein the wiper blade includes a cutout,
wherein the locking means extend into the hole, the
orifice, and the cutout, and

wherein the housing and the recess are separate.

2. The end fitting as claimed in claim 1, wherein the
primary part 1s formed by a body through which the hole
passes and at a periphery of which the removable fastening
means 1s formed.

3. The end fitting as claimed 1n claim 2, wherein the body
has an upper face delimiting the housing, an intermediate
wall which delimits both the housing and the recess, wherein
the hole 1s made 1n the upper face and 1n the intermediate
wall.

4. The end fitting as claimed in claim 1, wherein the
secondary part covers the primary part when the wiper 1s
placed 1n a horizontal plane.

5. The end fitting as claimed in claim 1, wherein the
removable fastening means 1s produced by cooperating
shapes between the primary part and the secondary part.

6. The end fitting as claimed in claim 1, wherein the
removable fastening means comprises at least one constitu-
ent male cylindrical portion of the primary part and a female
cylindrical portion formed on the secondary part.

7. The end fitting as claimed 1n claim 6, wherein the at
least one constituent male cylindrical portion 1s formed by a
tube having a peripheral wall which extends peripherally
through 360°, while the female cylindrical portion 1s formed
by a circular arc which extends peripherally between 181°
and 2770°.
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8. The end fitting as claimed in claim 1, wherein the
locking means 1s arranged with respect to the primary part
so as to prevent a movement in translation between the
primary part and the vertebra.

9. The end fitting as claimed in claim 1, wherein the
locking means 1s arranged with respect to the primary part
so as to prevent a movement in translation between the
primary part and the wiper blade.

10. The end fitting as claimed in claim 1, wherein the
locking means 1s produced in one piece with the secondary
part and forms a protuberance which extends into an internal
volume of the secondary part, said internal volume being
delimited by a constituent peripheral wall of the secondary
part.

11. The end fitting as claimed 1n claim 10, wherein a free
end of the protuberance comprises at least one tooth that 1s
able to deform the wiper blade.

12. The end fitting as claimed 1n claim 1, further com-
prising a blocking means that 1s able to plug a constituent
liquid channeling device of the wiper.

13. A wiper comprising:

at least one vertebra,

a wiper blade; and

an end fitting comprising:

a primary part and a secondary part, the primary part
comprising:
a housing that 1s able to receive the vertebra,
a recess, separate from the housing, that i1s able to
receive the wiper blade, and
a hole which opens mto the housing and into the
recess,
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said secondary part comprising a locking means that 1s
able to immobilize the end fitting with respect to the
wiper,

the primary part and the secondary part being con-
nected by a removable fastening means,

wherein the vertebra 1s a separate and independent
constructional element from the wiper blade that
comprises an orifice that passes through the vertebra
from one side to another side,

wherein the wiper blade comprises a cutout and 1s
clongated 1n a longitudinal direction, wherein the
end fitting covers a terminal longitudinal end of the
wiper blade, and

wherein the locking means extend into the hole, the
orifice, and the cutout.

14. The wiper as claimed in claim 13, further comprising
at least one liquud channeling device for feeding a wind-
shield washer liquid.

15. The wiper as claimed in claim 14, the primary part
comprising blocking means for closing the at least one liquid
channeling device.

16. The end fitting as claimed 1n claim 1, the primary part
comprising blocking means for closing at least one liquid
channeling device of the wiper.

17. The end fitting as claimed 1n claim 1, wherein the
orifice of the vertebra 1s produced at a center of the vertebra
along a transverse axis perpendicular to a longitudinal axis.

18. The end fitting as claimed 1n claim 1, wherein the
orifice of the vertebra 1s open on a longitudinal side of the
vertebra.
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